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This - invention broadly -relates to -apparatus
for producing and freezing . confections, such as
ice cream, frozen custard and the like in which
ds .employed .what is -known as .a ‘“chiller” or
freezer often referred to either as freezing cylin-
2 der freezing. chamber -or - ‘barrel, and especially to
‘the agitating mechanism operative within such
freezer

It is well-known -in :the -art .of -manufacturing
ice cream, frozen custard and similar frozen
.confections that in order to obtain a product in
its best-form, the temperature of the freezing
barrel, and therefore of .the .confection -mix
Jherewithin, must be properly controlled. Fur-
,thermore itds. essentlal that such. product possess
;the characterlstlcs of being -uniform and close in
.itexture and of being sufﬁcrently -aerated to pro-
.vrde the desn*egl amount-of overrun before it may
be considered perfect for sale and consumption.

Control .of -the:barrel temperature is the -more
_accurate the thinner the -film of frozen confec-
Hon. adhermg to the -interior surface of the bar-
.rel The  correct mixing, homogenizing, whip-
ping and aerating of the confection largely de~
pends upon the correct control of the tempera-
ture durmg the treatment of the confection.

While numerous attempts have been -made
heretofore to construct mechanisms intended ‘to
produce the aforesaid effects, they involve rather
comphcated and cumbersome arrangements,
.often lacking in their intended efficiency, and,
with few exceptions, being .difficult to clean.
Ready accessibility for the purpose of cleanliness
is one of the essential requirements for devices
of the kind indicated, wherein continuous opera-
tlon is. depended on to produce frozen confections
‘from a confection mix entering in its liquid state
at one end of the freezing barrel and being forci-
bly discharged in its frozen state at the other end
thereof.

The present invention contemplates overcom-
ing and does successfully overcome the disadvan-
tages of heretofore known devices by the use of
a . very srmple inexpensive, readily accessible and
readily cleansable, springless agitator construc-
tion which, as a result of its simplicity, is not only
relatively-inexpensive, but exceedingly effective as
well,

One of the important objects of the present
invention is the provision of an agitator shaft
assembly for a freezing barrel and the like, em-
ploying -a simple rofary shaft equipped with a
‘plurality of individual, reciprocatingly mounted
spirally curved elements so .arranged that they
may move bodily not only radially in respect to
the longitudinal center axis of such shaft, but
are adapted to rock upon the shaft.
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A further.object of -this invention is to provide
an agitator shaft for a freezing barrel.and the

-like, wherein the shaft body is equipped between
-its journaled .ends with a plurality of flat.-sur-

faces and which surfaces operatively support

_spiral elements so that they constitute a sub-
stantially continuous spiral formation about. the

shaft and are capable of a rocking motion for
automatically positioning themselves with their
individual spiral vane formations at the .correct
angle in respect to the interior barrel surface
for thoroughly scraping any frozen matter adher-
ing thereto.

(A further object of the present invention is to
so arrange the aforestated spiral elements that
they are progressively offset relative to each other

.and that the ends of each two adjacent elements
extend a. substantial distance beyond one .an-

other, whereby uniformly spaced bypasses for the

.confectionery mass are provided for producing g

combination whipping and aerating action to ob-
tain the proper amount of overrun.

A more specific object of the present invention
is the provision of a rotary agitating shaft for
freezing barrels and the like in combination with
a plurality of spiral scraper elements which are
mounted reciprocatingly and radially in respect
to the longitudinal center axis of the ghaft, and
which shaft is provided between its journaled-
ends with a body having flat faces extending the
entire length thereof, the shaft body having either
g square, oblong, triangular or substantially oval,
flattened cross section, in short, a cross section
other than a truly circular, and wherein from
the flattened faces of the shaft body project ra-
dially guide means for such scraper elements, and
wherein the elements are provided with means
for relatively loosely accommodating such guide
means so that the elements may not only move
radially, such as cutwardly to engage the inner

" periphery of the freezing barrel, but to be capa-
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ble of a rocking motion, in respect to the flattened
faces of the shaft, whereby their correct angular
position relative to the interior face of the freez-
ing barrel is determined.

Still another specific object of the present
invention is the provision in a shaft construc-
tion as outlined above of a spiral element having
a relatively thick-bodied base, curving cylindri-
cally in outward direction and being provided
with a flat bottom face adapied to coop=rate with
the flat face of the shaft, and from which: body
of the element extends a spiral fin of substan-
tially -2 uniform cross section, the outer surface
of which is substantially cylindrically curved to
correspond with the cylindrical curvature of the
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Interior face of the freezing barrel, and whersin
that spiral fin extends over the entire length of
the base, and wherein the ends of the base and
the ends of the fin coincide with one another and
are disposed in spaced planes normal to the lon-
gitudinal center axis of the base and of the shaft.

A still more specific object of the present
invention is the provision, in coniunction with
a freezing barrel, chamber or the like, having an
inlet for receiving a confectionery mix at one
end and a discharge means for the frozen prod-
uct at the other end, of an agitating rotary shaft
mounted within and journaled at the ends of the
barrel, said shaft having a body portion of 3

square cross section between the journaled ends, *

and wherein a plurality of guide means in the
form of pins, arranged in pairs, extend succes-
sively from the adiacent flat faces of the shaft
body in the form of a sniral and in such a way
that one pin of one pair extends bevond the
nearest pin of the next adjacent pin pair, and
with which pins are operativelv associated spiral
elements, each of the clements having a rela-
tively heavy-bodied base with a ecylindrically
rounded exterior surface and a flat bottom face
adapted to cooperate with one of the fiat sur-
faces of the shaft and from which base extends
a relatively lightweight, spiral fin or rib of sub-
stantially a uniform cross section, and in which
base are provided spaced apertures for the re-
ception and accommodation of a pair of corre-
sponding guide pins, the apertures in the ele-
ment base being of a sufficient dimension to pro-
vide a loose fit with the guide pins so as to facili-
tate movement of the elements not only in radial
outward direction, but to also provide a slight
rocking motion of the element in respect to
the shaft, said apertures clearing the rib, said
1ib extending at both of its ends heyond the side
edges of the element base body, and wherein said
elements, thus operatively mounted upon the
shaft are adapted to agitate, mix, whip and
homogenize a confection mix contained in the

freezing barrel and to scrape frozen mix from *

the interior face of the barrel or chamber and

to convey the frozen product through the cham-

ber and through its discharge to without.
Another important object of the present in-

vention is the provision of an agitator shaft °

assembly provided with a plurality of spiral, in-
terchangeable and readily replaceable combina-
tion scraping and agitating propeller elements,
and wherein some of the elements are equipped

with means for effecting increased aeration and

whipping of the confectionery mix within a freez-
ing barrel, and which means may take the shape
of either projections extending from, or perfora-
tions transversing the vanes of the spiral ele-
ments, and which extensions or perforations may
be of either uniform or graduated sizes.

. The foregoing and numerous other important
objects and additional advantages of the present
invention will become more fully apparent from
the ensuing description in conjunction with the
accompanying drawings, and wherein:

Fig. 1is a typical cross section through a freez-
ing barrel containing an agitator shaft assembly
in accordance with the present invention;

Fig. 2 is g section taken along line 2—2 through
Fig. 1; .

Fig. 3 is an enlarged top view of one of the
preferred forms of a spiral scraper element;

Fig. 4 is a side elevation thereof ;
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Fig. 5 is an end view of the element shown in
Figs. 3 and 4; and

Pig. 6 is an end view of a modified form of a
scraper element.

In the drawings numeral {8 generally indicates
a freezing barrel or chilling chamber composed
of an outer shell ! and an interior cylinder {2,
which latter is provided with end covers 13 and
14 having, respectively, inlef and discharge means
13’ and 14’, and in which covers are provided end
bearings {5 and {8 for journaling the eylindrical
ends 17 and 18 of rotary agitator shaft 19. The
body of the shaft between its journaled ends is of
a substantially square cross section, which is the
preferred form, although the shaft may have
either an oblong, triangular or oval cross section,
the latter with flattened faces, or a cross section
of any other suitable geometrical figure, but
preferably other than circular. Nevertheless even
a circular cross section may come into considera-
tion ag will e explained hereinafter.

The flat faces of the square body portion of
the shaft are indicated at 20, 24, 22 and 23 (con-
sult Figs. 1 and 2). From these square faces of

* the shaft body extend radially in respect to the

longitudinal eenter axis of the shaft studs or pins,
arranged in pairs, and disposed along the shaft
in the general order of a spiral. Each pair of pins
may be considered as a unit composed of a first
and a last pin. For the purpose of defining the
location and relative position of the pin pairs,
these pins are successively indicated, starting
from the right-hand end of the shaft in Fig. 1, as
follows: The first pin of the first pair is numbered
24, the last pin of the first pair is indicated at
26’, numeral 25 denotes the first pin of the second
pair, 25’ indicates the last pin of the second pair,
26 the first pin of the third vair, 26’ the last pin
of the third pair, 27 the first pin of the fourth
pair, 27’ the last pin of the fourth pair, 28 the
first pin of the fifth pair, 28 the last pin
of the fifth pair, 29 the first pin of the sixth
pair, 29’ the last pin of the sixth pair, 30
the first pin of the seventh pair, 80’ the last pin
of the seventh pair, 31 the first pin of the eighth
pair, and 31’ the last pin of the eighth pair.

It will be observed from Figs. 1 and 2 that the
first and fifth pin pairs extend from the top flat
face 23, the second and the gixth pairs from the
flat face 22, opposite face 20, the third and
seventh pair from flat face 2!, and the fourth
and eighth pair from flat faee 38. It will be also
observed that every two adjacent pin pairs so-to-
speak overlap one another, that is last pin 24’
of the first pin pair extends beyond the position
of first pin 25 of the second pin pair, pin 25’ of
the second pin pair extends beyond the position
of pin 26 of the third pin pair, and so forth. In
Fig. 1 a freezing barrel with only eight pin pairs
is indicated. It is obvious, however, that, de-
pending upon the required length of the freezing
barrel and its corresponding shaft, more or less
pin pairs may be provided.

All of the pins may be considered as guide
means for a plurality of individual, hodily in-
dspendent and interchangeable spirally shaped
scraper elements 82 and 32’ which are adapted
to cooperate with the fiat faces of shaft {9 and
the interior surface of the barrel. Each of the
spiral elements as shown in Pigs. 2 to 5 have
relatively large-bodied, elongated, substantially
rectangular bases 33, which are bowed outwardly
as at 33, see Fig. 5, and are provided with flat
bottom faces 23’. Their parailel side edges 34
are adapted to substantially coincide with the



-respective edges -of -the shaft-and their flat bot-

tom faces -are desigred -to cooperate with the
respective flat shaft surfaces.

‘Projecting from body 33 of the:elements are
-spiral fins, riks or vanes 39, the end edges. of
.which coincide with the end edges of -element
‘body 33 .and are disposed in two spaced paraliel
-planes. as-clearly indicated at 38 in Figs. 3 and 4.

In:body .33 are provided apertures 37 which are
located along the longitudinal center -plane
pascsing through the element. Apertures 37 are
adapted for accommodating and operatively en-
gaging the pins extending from -shaft {8 and
-are of a-sufficiently large interior diameter to pro-
-yide a-relatively loose fit in respect to the pins.
That:loose fit arrangement between the pins and
‘the element apertures is of paramount impor-
tance-since that construction facilitates not only
the movement of the elements in radial direc-

tion relative to-the longitudinal center axis of

-shaft 19, but also provides for a tilting or can-

‘tering motion of the eleiments in respect to the

flat surfaces of the shaft body.

The barrel-engaging edges of spiral fins, ribs
or vanes 35 are curved c¢ylindrically as indicated
at 38 in Fig. 5 so that their curvature corre-
sponds to the interior curvature of barre! cylin-
.der i2, '

Again referring to Fig. 1, it will be seen that
the vanes of the four spiral propeller elements
32" are provided with perforations 32, The per-
,foratlons of the first two elements at the right
are prefe1 ably umform in size, while the perfora-
-tions.in the next two elements gradually increase
in size in left-hand direction, although the draw-
ing does not show that. These perforations are
adapted to produce an aerating action by causing
,the confection within the barrel to pass through
these perforatlons concentr ically in respect to the
barrel.

From Fig. 1 it will be observed that the several
sp1ra,1 elements guided by their respective pairs of
-pins are so arranged that the ends of each two
adjacent elements substantially extend heyond
one another. It will be also observed from Figs.
3 and 5 that the end portions of spiral vanes 35
project substantially beyond the side edges 24 of
-base bodies 33. Thus the arrangement of the
several elements, as mounted on the shaft, form
a substantially continuous spiral structure about
the shaft, and which spiral structure extends
from one end of the shaft to its other end, exeept
.that where the end portions of fwo adjacent
venes overlap there is formed a break in the
spiral which has ifs particular significance in the
function, operation and the ultimate result pro-
duced by the agitating shaft, as will become evi-
dent under the heading “Operation.”

The preferred construction of the individual
spiral element is shown in Figs. 3, 4 and 5, dis-
closing a spiral rib or vane 35 of a substanmal‘v
uniform, relatlvely thin-bodied structure, as com-
-pared -with the bulky construction of base 33.
“The cylindrically curved oufer edgs of the spiral
vane is-relatively narrow.

A modified form of the spiral element 28 is in-
dicated in end view'in Fig. 6. There again a rela-
“tively thick-bodied hase-39 is shown, from which
-extends a spiral rib or vane 4%, which is much
heavier than vane 35 of Fig. 5 and which possesses
at its curved outer end an undercut or knife for-
-mation 41 which is intended as a scraving edge
“in eooperation with the interior surface of cylin~
der 12. It will be also obgerved that vane 48:is
-s0 shaped that its opposite end-formations are

substantially symmetrieal. The same symmetri= -
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cal end-construction of the vanes applies equally
to the: yane illustrated i F1g 5, The purpose of

sush symmetry is to facllltate the use of the.vane

in- any pos1t10n upon the shaft pms, in other
words, the vanes may. be placed with either of the
two. ends forward or rearward, thus rendering all
vanes of one type mterchangeaole The 'nomﬁed
form of -the spiral propeller element 3§ seen in
Flg 6 also has ifs vane provided with spaced pro-
jections. 42.

Both the perforations 32’ in the vanes 32’ seen
at the right of Fig. 1 and projections 42 of vane
49 in Fig. 6 serye to-effect a more vigorous whip-
ping and aeratmg action by the elements for in-
creasing the overrun oi a confection, when de-
sired.

_Operation

A confectionery mix introduced into cylinder
i2 .at.one end thereof, for instance, through an
copening-at the right hand cover, will be conveyed
by the spiral elements threugh the cylinder and
toward the cpposite end and will be forced out-
wardly through suitable dischar ge means at that

left hand cover As the mix progresses hlough
the cylinder, it is subjected to not only a freezing
temperature, but also to a plurality of other treat-
ments, such as mixing, whipping, bypassing and
vigorous agitation, whereby the confectionery
mix hecomes -thoroughly “homogenized - and
aerated before it is discharged in its congealed or
frozen state from the barrel.

The individual spiral elements are designed to
execute three distinct movements and to serve, in
conjunction with each other, four distinet pur-~
poses, first, their reciprocating movement in ra-
dial direetion relative to the longitudinal center
axis of the shaft, produces agitation, mizing and
homogenizing of the confection; second, their
cantering -or tilting movement in respect to the
fiat surface of the shaft assures the correct serap-
ing-action; third, their rotation conveys matter
from one to the other end of the barrel for dis-
charge; and, fourth, their bypassing action of
matter between the ends of each two adjacent

-elements provides aerating and thus the required

overrun. The reciprocating action of the ele-
ments, in addition to the aforementioned pur-
pose, also facilitates the whipping of a confec~
tionery mix as it progresses from one end to the
other of the device and becomes more and more
congealed ‘before its dlscharge flom the latter
end.

One of the outstanding functions of the pr esent
agltator assembly is the aforestated scraping ac-
tion, whereby the frozen film, which would nor-
mally pzoportmnately increase in the direction
from the end at which the liquid confestionery
mix is introduced toward the end at which the
frozen mix is discharged, is uniformly, constantly
and positively removed, while the device operates.
The thorough and continuous scraping of the en-
tire inner surface of cylinder 12 assures a very
accurate control of the temperature to which the
confectionery mass is subjected during treat-
ment. It is a well-known fact that even a thin

film of the frozen mass adhering to the interior

surface of the cylinder materially affects the ulti-
mate quality of the moving confectionery mass,
and that only exact control prevents the forma-
tlon of undesirable lumpiness of the finished
product, for whigch reason, the superior structure
of -the present device is again emphasized.
When observmg the device illustrated in Fig.
1, it will be noted that the inlet for the cone
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fectionery mix is located at the right end of the
freezing barrel, while the discharge spout is lo-
cated at the left end thereof. The agitating shaft
assembly is designed to convey the mix through
the barrel in the direction from the inlet end to=
ward the discharge end. The mix enters the bar-
rell in substantially a liquid state at approxi-
mately the temperature of the surrounding at-
mosphere, but as it is forcibly moved through the
cold freezing barrel toward the discharge spout,
the consistency of the mix progressively changes
as the mass congeals.

Depending upon the cooling efficiency of the
freezing barrel and upon the temperature at
which it operates, the solidification of the mix
may take place either within the second third
or the second half of the barrel’s length. There-
fore in order to provide the final, congealed prod-
uct with the desired amount of overrun, aeration
of the mix must take place within that portion of
the freezing barrel in which the confection is
still in a sufficiently fluid state to allow effective
incorporation of air, that is within either the first
third or the first half of the freezing barrel, con-
sidered from the inlet end thereof.

Within these barrel portions tke bodily move-
ment of the spiral propeller elements both in
radial direction as well as in a rocking fashion in
respect to the shaft is quite unrestricted, where-
by agitation, whipping and aeration of the mix
is rendered most effective. As the confection
solidifies, the movements of the elements become
progressively restricted until they are finally
stopped in a cantered, barrel-scraping position.

Modified operation

For the purpose of effecting any desired
amount of overrun in a treated confection it is
proposed to employ near the inlet end of the
barrel spiral elements provided with suitable
means whereby faster and more generous aera-
tion and whipping of the confection is produced.
Such means are in the form of either spaced pro-
jections or enlargements, as shown in Fig. 6, or
spaced apertures transversing the vanes, as at
the right of Fig. 1. As stated, such projections
or apertures may be either of a uniform size, but
preferably increase in size in the direction from
the barrel inlet toward the outlet spout.

Inasmuch as all spiral propeller elements are
readily interchangeable, a switch from elements
having smooth vanes to elements having vanes
with perforations or projections is greatly facili-
tated.

Depending upon the amount of overrun de-
sired, one, two, three or four elements providing
greater whipping and aerating action may bhe
substituted at the inlet end of the barrel for pro-
peller elements having smooth vanes.

Cleaning

Due to the extreme simplicity of the agitating
shaft and its readily removable interchangeable
scraper elements, and due to the fact that both
heads or covers are removably associated with
the freezing barrel, the cleaning of the entire
device is readily facilitated. Thus, when the
covers are removed, the removal of the agitator
assembly becomes very simple, and the interior
of the cylinder may be flushed and sterilized, and
the shaft as well as each one of its pins, the ele-
ments and their pin apertures and aerating means
may be individually cleansed. Moreover the re-
assembly of the agitator shaft is greatly facili-
tated, since the elements are interchangeable.

As stated above, the shaft of the agitator as-
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sembly has preferably a square cross section
along its body between its two journaled ends,
but its shape may be different, such as triangular,
oblong and even circular. When a cylindrical
shaft is employed, the bottom faces of the ele-
ment are curved to correspond to the cylindrical
shape of the shaft, but in every other respect
their function and operation and that of the en-
tire agitator assembly remains the same as de-
scribed in connection with the shaft having the
square cross section.

All of the aforementicned features of the pres-
ent device clearly indicate the simplicity and
relative inexpensiveness of the structure as well
as its practicability and effectiveness in its func-
tion. While only one specific embodiment of the
device is indicated, it is quite obvious that for ap-
paratus of either greater or shorter length or of
larger or smaller barrel diameters, changes and
improvements may have to be incorporated, such
changes and improvements residing within the
broad scope of this invention as defined in the
annexed claims. What is claimed as new is:

1. In a device for making frozen conizctionery
products in a continuous process and including a
relatively spacious cylindrical freezing chamber
having an inlet for receiving a confectionery
mix at one end and discharge means for the
frozen product at the other end, a rotary shaft
within the chamber and journaled with its ends
at the chamber’s ends, the body of the shaft
hetween its journaled ends having a cross section
other than that of a cylinder, and which shaft
cross section is substantially smaller than that
of the chamber, a plurality of guide means ex-
tending from the shaft body and being disposed
radially in respect to the longitudinal axis of the
shaft, a plurality of independent, bodily inter-
changesble, spirally curved scraper elements pro-
gressively offset relative to one another along
substantially a continuous spiral so that the ends
of each two adjacent elements extend a consider-
able distance beyond one ancther, said elements
being reciprocatingly mounted upon said guide
means and being adapted for individual, bodily
movements in substantially radial direction in
respect to the longitudinal shaft axis end to
thersby agitate, whip and homogenize the mix
entering the chamber, scrape frozen mix from
the interior face of the chamber and convey the
frozen product through the chamber and the lat-
ter's discharge means.

2. In a device for making frozen confectionery
products in a continuous process, said device
including a freezing barrel having inlet means at
one end for the reception of a confectionery mix
and discharge means at the other end for the
frozen, treated mix, a rotary shaft of a substan-
tially lesser cross seciion than that of the barrel
arranged coaxially with said barrel and heing
journaled with its ends at the ends of said barrel,
the shaft body between its journaled ends having
flat, axially extending surfaces, a plurality of
fixed guide means, arranged in groups and pro-
jecting from these flat shaft surfaces radially in
respect to the longitudinal shaft axis, an indi-
vidual, spirally curved scraper element progres-
sively ofiset relative to one another to produce
substantially a continuous spiral, and being re-
ciprocatingly mounted with each group of said
guide means so that the end of one element ex-
tends a considerable distance heyond the end of
the next element, said elements being inter-
changeable and bodily movable radially either

toward or away from the longitudinal center



2,576,905

axis of the shaft‘and-béing adapted by their indi-
vidual bodily movement to agitate, whip and
homogenize the freezing mix, to serape frozen
mix from the interior barrel surface and t6 ‘comi-
vey the finished product through the bariel and
the'latter’s discharge means.

3. In a device as per claim 2; said shait body
having. a substantially square eross’ seciion;
whereby four fiat .suriaees are provided, said
guide-means constituting - pins, the - grouping- ¢f
the pins being in pairs, each pin pair comprising
a-~first.and a second pin, considered in relaticu
to one and to the other end-of the shaft, respec=
tively; the arrangement of the pin pairs being
such-that, starting:from that one shaft end, the
first pin pair projects from one of the shaft sur-
faces, the second pair projects-from the imnisei-
ately adjacent second shaft suiface so that its
first pin is'closer: to that oneshaft end than the
second pin-of the first pin pair; the third pin pair
prejecting from the third shaft suriace adiacent
to the second surface so that its-first pin is '‘closer
to-that one shaft end than the second pin of the
second pin pair; the fourth pin pair projecting
from: the fourth shaft surface adjacent to the
third and first shait surfaces so -that its first pin
is closer to that one shaft end than the second
pin-of that third pin pair; the fifth pin pair pro~
jecting from the first shaft surface so that its
first pin is closer to that one shaft end than the
second pin of the fourth pin pair; the sixth, sev-
enth and eighth pin pairs corresponding in pesi-
tion and interrelation to each otherto the second,
third and fourth pin pairs.

4. In an apparatus for producing frozen con-
fections by a continuous process, said apparatus
including -a-freezing barrel having inlet and out-
let means at-opposite ends for receiving: a-con-
fection mix and for discharging frozen confec-
tion, respectively; a rotary shaft coaxial with
the barrel and substantially smaller in cross see-
tion than the latter, and being journaled- with
its ends at the barrel ends, the outer shaft sur-
face consisting of a plurality of axially arranged
figt faces between its journaled ends, a plurality
of independent, interchangeable, individually
and bodily movable cooperating mixing, whipping
and conveying elements reciprocatingly and
radially mouiited in respect to said shaft faces;
with at least two elemerits for each shaft facé,
and being adapted to engage the interior barrel
surface for scraping frozen matier therefrom,
sald elements being progressively offset relative
to one another to constitute substantially a con=
tinuous spiral formation about the shaft and so
that the ends of one element extend a substan-
tial distance beyond the ends of its adjacent ele=
ments.

5. In an apparatus for producing frozen con-
fections by a continuous proecess, said -apparatus
ineluding a freezing barrel having inlet and
outlet  means at opposite ends for receiving a
confection mix -and for discharging frozen con-
fection, respectively; a- rotary shaft-coaxial with
the “bharrel -and - journaled-with its ends at the
barrel-ends; the cross-section ¢f the shaft being
substantially smaller than that of the barrel; the
outer' surface of -the shaft being ‘composed of a
plurality of axially arranged fiat faces between
its ' journaled ends, a plurality of independent,
intérchangeable -and cooperating -mixing, whip-
ping and conveying spirally -curved -elements
operdtively ‘mounted in- respect to-'each of said
shaft faces-and- being adapled to -both -recipro-
cate in radial direction relative to the longitudi-
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ndl shaft axis and to said-shaft faces, and to also
simultaneously tLt in respect to said shaft faces,
and being further adapted, when moved to their
outermost position, to forcibly engage the inte=
rior barrel suriace for scraping frozen matter
from the latter, said elements being disposed to
constitute a substantially continuous spiral about
the shait and so that the ends of each two ad~
jacent - elements extend a substantial distance
beyond -onhe ancther.

6. In an‘apparatus as per claim 5, a plurality
of -guide members for said elements fixedly asso-
ciated withi tlie shaft and extending from said
shaft faces, said elements having apertures for

. thé reception of said guide members, the body

diiensions ¢f said guide members being less than
the interior dimensions of said eiement apertures
whereby reciprocating and tilting motions of the
elements:are facilitated.

7. .In an apparatus as per claim 8, a plurality
of guide mempers for said elements, arranged in
pairs, fixedly secured to the shaft and extending
from- successively adjacent shaft iaces in sub-
stantially a spiral order along the entire shaft
body and so that one pair overlaps the next suc-
cessive pair, each of said elements having pairs
of apertures for loosely accommodating said guide
members,. whereby reciprocating and ti.ting
motions of the eiements are facilitated.

8. In an apraratus as per c¢laim 5, a plurahty
of guide members for said elements, arranged
in pairs; fixedly secured. to the shaft and extend-
ing from successively adjacent shaft faces in stub-
stantially a spiral order along the entire shaft
bedy and so that one pair overlaps the next sue-
cessive- pair, -each of said elements having pairs
of apertures for loosely accominocdating said guide
membpers; whereby reciprocating and tilting mo-
tions of the elements are facilitated; said ele-
ments - constituting fragmental, one-directional
sbirdl structures so supported by said guide mem~
bers- that the ends of each two successive ele-
ments extend beyond one another, whereby a
substantially continuous feeding spiral along the
entire length of the shaft body is formed.

9. In an apparatus as per claim 5, a plurality
of guide members for said elements, arranged in
pairs, -fixedly associsted with the shaft and ex-
tending from suecessively adjacent shaft faces:
in suibstantially a spiral order along the entire
shaft body and so that one pair overlaps the
next successive pair, each of said elements hav-
ing-pairs of-apertures for loosely accommodating
said- guide members, whereby reciprocating and
tilting: motions of the elements are facilitated;
said-elements constituting fragmental; one-direc-
tional spiral structures, each eiément comprising
a-bdse having a flat bottom face, adapted to
co-act-with one of the shaft faces; and a spiral
rib extending along the entire length of ‘the base:

10. In an apparatus as per claim 5, plurality
of guide members for said elements arranged in
pairs-and -extending from successively adjacent
shaft faces in substantially a spiral oider along
the -entire shaft body and so that oneé pair over=
laps- the next suiceessive pair; each -of said -ele=
ments -having- pairs of apertures for loosely ac-
commodating said guide members, whereby re-
ciprocating and tilting moctions of theé eléments
are facilitated; said clements constituting frag-
mental; one-diréctional spiral units, each  unit
comprising ‘a base with an otitwardly bowed body
and a flat ‘bottom face, the latter-being adapted
16 cooperate with one of the shaft facés; a spiral
rib-of a uniform-cross-section projecting from the
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body along the latter’s entire length, each end
of the rib and each corresponding end of the
base being disposed in a single plane, the end
planes being normal to the length axis of the
base.

11. In an apparatus as per claim 5, a plurality
of guide members for said elements arranged in
pairs and extending from successively adjacent
shaft faces in substantially a spiral order along
the entire shaft body and o that one pair over-
laps the next successive pair, each of said ele-
ments having pairs of apertures for loosely ac-
commodating said guide members, whereby recip-
rocating and tilting motions of the elements are
facilitated; said elements constituting frag-
mental, one-directional spiral units, each unit
comprising a base with an outwardly bowed body
and a flat bottom face, the latter being adapted
to cooperate with one of the shaft faces, a spiral

rib of a uniform cross section projecting from ¢

the body along the latter’s entire lenzth, each
end of the rib and each corresponding end of
the base being disposed in a sing’e plane, the end
planes being normal to the length axis of the
base, said apertures for accommodating said
guide members being arranged in the body of the
base and clearing said rib.

12. In an apparatus as per claim 5, a plurality
of guide members for said elements arranged in
pairs and extending from successively adjacent
shaft faces in substantially a spiral order along
the entire shaft body and so that cne pair over-
laps the next successive pair, each of said ele-
ments having pairs of apertures for loosely ac-
commodating said guide members, whereby re-
ciprocating and tilting motions of the elements
are facilitated; said elements constituting frag-
mental, one-directional spiral units, each unit
comprising a base with an outwardly bowed body
and a flat bottom face, the latter being adapted
to cooperate with one of the shaft faces, a spiral
rib of a uniform cross section projecting from the
body along the latter’s entire length, said rib
being relatively thin, as compared with the body
of the base, the ends of the rib coinciding with
the ends of the base and being disposed in par-
allel planes normal to the length axis of the base,
the end portions of the rib extending beyond the
side edges of the base and clearing said aper-
tures for accommedating said guide members.

13. In a rotary shaft construction for freezing
barrels and the like, a shaft structure of sub-
stantially square cross section having cylindri-
cal ends adapted to be journaled at the ends of
such freezing barrel, a plurality of spirally ar-
ranged pairs of pins extending from the flat shaft
faces so that one pair overlaps the next adja-
cent pair; individual, bodily interchangeable,
one-directionally spirally curved elements hav-
ing pin-accommeodating apertures operatively
mounted with each pin pair so that the ends of
each two adjacent elements extend beyond one
another, there being at least two spiral elements
operatively associated with each of the shaft
faces and being so spaced that at least three ele-
ments, one for each of the other shaft faces, find
accommodation along the distance separating
these two first-mentioned elements.

14, In a rotary shaft construction as per claim
13, said spirally curved elements being adapted
for engagement with the interior surface of such
freezing barrel to facilitate the scraping there-
from of frozen matter, and being further adapted
to mix and whip matter in such barrel and to
convey it from one to the other end of such
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barrel, each of said elements comprising a base
having a circularly rounded body portion and a
flat bottom face, the latter cooperating with one
of the flat faces of the shaft, a relatively narrow
spiral rib extending from the base along its en-
tire length and having a uniform cross section
and a cylindrically curved outer face substan-
tially corresponding to the interior surface of
such barrel; said pin-accommodating apertures
clearing said rib and being sufficiently spacious
to loosely engage its corresponding pin pair,
thereby facilitating a rocking motion of the ele-
ment in respect to the shaft.

15. The combination with a multiple faced ro-
tary shaft of square cross section for freezing
barrels and the like, of a plurality of individual,
bodily interchangeable spirally shaped elements
radially mounted in respect to the longitudinal
shaft axis and being adapted for a reciprocat-
ing motion relative to the several shaft faces and
forming a substantially continuous spiral forma-
tion about the shaft.

16. The combination with a multiple faced ro-
tary shaft of square cross section for freezing
barrels and the like, of a plurality of individual,
bodily independent and interchangeable spirally
shaped elements reciprocatingly mounted upon
the several shaft faces and being movable radi-
ally in respect to the longitudinal shaft axis and
forming a substantially continuous spiral about
the shaft, the ends of each two adjacent spiral
elements overlapping one another.

17. The combination with a multifaced rotary
shaft of square cross section for freezing barrels
and the like, of a plurality of individual, bodily
interchangeable, spirally curved elements recip-
rocatingly mounted in spaced pairs upon the sev-
eral shaft faces and being movable radially in
respect to the longitudinal shaft axis and form-
ing a substantially continuous spiral about the
shaft, the ends of each two adjacent spiral ele-
ments overlapping one another, the mounting of
the elements upon the shaft being sufficiently
free to facilitate a rocking motion of the ele-
ments relative to the shaft.

18. In an agitator assembly for freezing bar-
rels, a shaft having a cross section substantially
smaller than that of the barrel and having flat
faces, guide means radially extending from the
flat faces of and fixedly secured to the shaft, a
plurality of independent, bodily interchangeable
spirally curved propeller elements provided with
apertures for the reception of and being in oper-
ative engagement with said guide means and
being adapted for a combination radial recipro-
cating and a cantering motion in respect to the
flat faces of the shaft.

19. In an agitator assembly as per claim 18,
said elements being arranged to form a sub-
stantially continuous spiral structure about the
shaft and so that the ends of each two adjacent
elements extend beyond one another.

20. In an agitator assembly as per claim 18,
and wherein some of the spiral propeller elements
are provided with means for inducing aeration
of confection treated in the barrel.

21. In an agitator assembly as per claim 18,
and wherein the vanes of some of the elements
are provided with perforations through their
bodies to effect concentric passages for matter
within the freezing barrel.

22. In an agitator assembly as per claim 18,
and wherein the vanes of some of the elements
are provided with perforations increasing in size
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from one end of the barrel toward its other end
to effect concentric, progressively enlarging pas-
sages for matter within the freezing barrel.
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